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DFFXUDF\ 7KH DXWRPDWHG /HXNDHPLD GHWHFWLRQ V\VWHP DQDO\VHV WKH PLFURVFRSLF LPDJH DQG RYHUFRPHV WKHVH GUDZEDFNV ,W
H[WUDFWV WKH UHTXLUHGSDUWV RI WKH LPDJHV DQG DSSOLHV VRPH ILOWHULQJ WHFKQLTXHV.PHDQFOXVWHULQJ DSSURDFK LV XVHG IRUZKLWH
EORRG FHOOV GHWHFWLRQ7KH KLVWRJUDP HTXDOL]DWLRQ DQG=DFN DOJRULWKP LV DSSOLHG IRU JURXSLQJZKLWH EORRG FHOOV 6RPH RI WKH
IHDWXUHVOLNHPHDQVWDQGDUGGHYLDWLRQFRORXUDUHDSHULPHWHUHWFDUHFDOFXODWHGIRUOHXNDHPLDGHWHFWLRQ7KH690LVXVHGIRU









VKRZ WKH GHYHORSPHQW RI GLVHDVHV LQ DQ LQGLYLGXDO /HXNHPLD FDQ OHDG WR GHDWK LI LW LV OHIW XQWUHDWHG /HXNHPLD
RULJLQDWHVLQWKHERQHPDUURZ(DFKERQHFRQWDLQVDWKLQPDWHULDOLQVLGHLWZKLFKLVDOVRNQRZQDV DERQHPDUURZ
ZKLFKLVVKRZQLQWKHILJD7KHFRPSRQHQWVRIEORRGDUH5HG%ORRG&HOOVHU\WKURF\WHV:KLWH%ORRG&HOOV
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LQWRP\HORLGEODVW5HGEORRGFHOOV HU\WKURF\WHVZKLWHEORRGFHOOV OHXFRF\WHVDQGSODWHOHWVDUHJHQHUDWHG IURP
WKHP\HORLGEODVW/\PSKRLGVWHPFHOODOVRHYROYHVDQGOHDGVWRWKHO\PSKRLGEODVWZKLFKZLOOILQDOO\JHQHUDWHZKLWH
EORRG FHOOV7KHUH H[LVW ILYH W\SHV RIZKLWH EORRG FHOOV LQ EORRGZKLFK DUH O\PSKRF\WHVP\HORF\WHV QHXWURSKLO
EDVRSKLODQGHRVLQRSKLO,QOHXNDHPLDDEQRUPDOZKLWHEORRGFHOOVDUHEHLQJSURGXFHGE\WKHERQHPDUURZ7KHVH
DEQRUPDOZKLWH EORRG FHOOV VKRXOG GLH DIWHU VRPH WLPH EXW WKH\ GRQ¶W DQG WKXV WKH\ EHFRPH QXPHURXV LQ FRXQW
7KHVHQXPHURXVDEQRUPDOZKLWHEORRGFHOOVLQWHUUXSWQRUPDOZKLWHEORRGFHOOV LQGRLQJWKHLUZRUN/HXNHPLDFDQ
EHFODVVLILHGEDVHGXSRQKRZIDVWLWEHFRPHVVHYHUH/HXNDHPLDLVFODVVLILHGDVFKURQLFRUDFXWH














6FRWWL XVHG VRPH WKUHVKROGRSHUDWLRQV ORZSDVV ILOWHU IRU UHPRYDORI EDFNJURXQGDQG FOXVWHULQJ IRUZKLWHEORRG
FHOOV VHJPHQWDWLRQ 3LXUL SHUIRUPHG ZKLWH EORRG FHOO VHJPHQWDWLRQ XVLQJ HGJH GHWHFWLRQ DQG WUDLQHG D QHXUDO
QHWZRUNE\PRUSKRORJLFDOIHDWXUHVWRUHFRJQLVHO\PSKREODVW+DOLPSURSRVHGDQDXWRPDWHGV\VWHPZKLFKFRXQWV
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*KRVK LQWURGXFHGD WHFKQLTXH WR ILQGRXWDFFXUDWH WKUHVKROG IRU WKHVHJPHQWDWLRQRI WKH OHXFRF\WHV+HXVHG
IX]]\ GLYHUJHQFH LQ WKDW WHFKQLTXH +H KDV XVHG YDULRXV IXQFWLRQV OLNH *DXVVLDQ *DPPD &DXFK\ HWF LQ WKDW
WHFKQLTXH7KLVWHFKQLTXHZRUNVZHOOIRUVHJPHQWLQJWKHQXFOHXVEXWWKHH[WUDFWLRQRIF\WRSODVPKDVQRWEHHQWDNHQ
FDUHZKLFKLVDOVRDVLPSRUWDQWDVWKHQXFOHXVH[WUDFWLRQLQFDQFHUGHWHFWLRQ
'RULQL SURSRVHG D VFKHPH IRU WKHQXFOHXV H[WUDFWLRQ7KHZDWHUVKHG WUDQVIRUPKDVEHHQXVHG LQ WKLV VFKHPH
ZKLFKLVEDVHGRQWKHLPDJHIRUHVWWUDQVIRUP+HKDVH[WUDFWHGF\WRSODVPE\XVLQJWKHVL]HGLVWULEXWLRQLQIRUPDWLRQ
7KLVVFKHPHLVQRWZRUNLQJZHOOLIWKHF\WRSODVPLVQ¶WURXQG
$QJXORSURSRVHGD V\VWHP LQZKLFKKHSURSRVHG³WZRVWDJHEORRG LPDJH VHJPHQWDWLRQDOJRULWKP´7KH\DUH
XVLQJ ELQDU\ ILOWHULQJ DQG VRPH DXWRPDWLF WKUHVKROG WHFKQLTXHV 7KLV V\VWHP SHUIRUPV ZHOO IRU H[WUDFWLQJ WKH
QXFOHXV F\WRSODVP DQG QXFOHROXV IURP WKH O\PSKRF\WH LPDJHV 7KH WZR VWDJH VHJPHQWDWLRQ SURFHVV KDV EHHQ
DSSOLHGKHUH DQGEHFDXVHRI WKLV WKH FRPSXWDWLRQ WLPH LV KLJKHU7KH LPDJHV DUH WDNHQ XQGHUGLIIHUHQW OLJKWHQLQJ
FRQGLWLRQZKLFKPDNHVGLIILFXOWWRFKRRVHWKHRSWLPXPWKUHVKROGIRUVHJPHQWDWLRQ
(VFDODQWHLQYHQWHGDVFKHPHIRUFODVVLI\LQJWKHOHXNHPLDXVLQJWKHVZDUPPRGHO7KHOHXNHPLDFHOOVQHHGWREH
















































,Q WKLV SKDVH RXU PDLQ DLP WR LGHQWLI\ WKH ZKLWH EORRG FHOOV 7KHUH H[LVW ILYH W\SHV RI ZKLWH EORRG FHOOV DV
GLVFXVVHGDERYHEXWRXUPDLQVWXG\ LVRQO\RQ O\PSKRF\WHVDQGP\HORF\WHV6RZHJURXSRQO\ O\PSKRF\WHVDQG










2QH RI WKHPDLQ SUREOHPV LQ DQDO\VLQJ WKH EORRG LPDJH LV WKH DGMDFHQW FHOOV ,I WKH FHOOV DUH JURXSHG RU QRW
VHSDUDWHGIURPHDFKRWKHUWKHQZHFDQQRWVWXG\VRPHRIWKHIHDWXUHVRIFHOO,QWKHDGMDFHQWFHOOVWKHLUQXFOHXVZLOO






















7KHPDLQREMHFWZKLFKZHVWXG\ LQPLFURVFRSLF LPDJH LV WKH OHXFRF\WHV:HQHHG WRQHJOHFW HYHU\WKLQJRWKHU
WKDQ OHXFRF\WHV IURP WKH LPDJH :KHQ ZH WDNH D SLFWXUH RI WKH EORRG WKHUH PD\ EH D FDVH WKDW VRPH RI WKH
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OHXFRF\WHVDUHRQWKHHGJHRIWKHLPDJHWKHUHIRUHDSRUWLRQRIWKHOHXFRF\WHDSSHDUVRQWKHHGJHRIWKHLPDJH7KHVH
SDUWLDO OHXFRF\WHV PD\ FUHDWH HUURUV LQ WKH VWXG\ ,Q WKH LPDJH FOHDQLQJ SURFHVV DOO WKH REMHFWV ZKLFK DUH QRW





























OHXFRF\WH KDV WR EH FURSSHGZKLFK ZLOO KHOS XV LQ JHWWLQJ WKH F\WRSODVP 7KLV PHWKRG FRPSOHWHO\ UHPRYHV WKH
DUWHIDFWV:HKDYHXVHG&VHNH¶VREVHUYDWLRQWRILQGRXWQXFOHXVLQRXUPHWKRG7KHREVHUYDWLRQVD\VWKDWWKHZKLWH
EORRGFHOOVQXFOHLDUHPRUHLQFRQWUDVWRQWKHJUHHQFRPSRQHQWRIWKH5*%FRORXUVSDFH6RZHFDQJHWQXFOHXVE\










































(ORQJDWLRQVKRZV WKHZD\RIDQREMHFWHORQJDWLRQ5HFWDQJXODULW\ VKRZVKRZZHOO WKHERXQGLQJER[ LV ILOOHG
(FFHQWULFLW\LVWKHUDWLRRIWKHPDMRUD[LVOHQJWKDQGWKHIRFLRIWKHHOOLSVH&RQYH[LW\VKRZVWKHUHODWLYHDPRXQWRI
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